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(54) OPTICAL FREQUENCY BR^WIING AND INSERTING CIRCUIT 
(11) 5-100254 (A) (43) 23.4.1553 (19) JP 

(21) AppL No. 3-259304 (22) 7.10.1991 

(71) NIPPON TELEGR & TELEPH CORP <NTT> (72) HIROSHI TOBA(l) 
(51) Int. CI 5 . G02F1/225,H04B9/00 



PURPOSE; To obtain high frequency resolving power by using an optical filter 
whose transmission characteristics are periodic to a frequency. 

CONSTITUTION: This optical frequency branching and inserting circuit is 
equipped with an optical filter 12 which branches a light signal inputted to 
a 1st input terminal 11 into a 1st frequency group and a 2nd frequency group 
and an optical filter 16 as a frequency inserting means for multiplexing with 
the light signal of the 2nd frequency group branched by the optical filter 12. 
In this case, the light signal inputted to the input terminal 11 is a signal group 
which is multiplexed at substantially equal frequency intervals Af/2 and the 
optical filter 12 varies in transmissivity from one port to two output parts 
complementarily at a period M with the optical frequency. Further, the optical 
filter 16 multiplexes the input light to a 2nd input terminal 15 with the output 
light of a port 13 which is not connected to a 1st output terminal 14 between 
the two output ports of the optical filter 12. 



(54) WAVELENGTH DEMULTIPLEXING PHOTODETECTOR 
(11) 5-100255 (A) (43) 23.4.1993 (19) JP 

(21) Appl. No. 3-285502 (22) 7.10.1991 

(71) NIPPON TELEGR & TELEPH CORP <NTT> (72) HIDEHO SAITO 
(51) Int. CI 5 . G02Fl/25,G02B6/28,G02Fl/025 



PURPOSE: To provide the wavelength demultiplexing photodetector which has 
a function for photodetecting light beams having respective wavelengths by 
demultiplexing light transmitted on a frequency multiplex basis and a function 
for finely adjusting light wavelengths matching respective photodetectors and 
is monolithically integrated. 

CONSTITUTION: Electrodes 17 and 18 are- provided on a slab waveguide 13. and 
the reverse surface of a substrate 1, a voltage can be applied to: the slab 
waveguide 13, and an arcuate vertical diffraction grating 12 is formed on one 
end surface of the slab waveguide while plural photodetection side waveguides 
14 are provided on the other end surface of the slab waveguide 13; and the 
photodetectors 15 are provided at end .parts of the photodetection-side 
waveguides 14 or directly on the other end surface of the slab waveguide, and 
the groove direction of the diffraction grating 12 is perpendicular to the sub- 
strate of the slab waveguide 13. Further, the waveguide 1 and photodetectors, 
or mutual photodetectors are electrically separated by an etching groove or 
the butt joining of an insulating layer. 




11: (n-lnP substrate). 12: (vertical diffraction grating), 14: 
(ridge waveguide), 16: (input ridge waveguide). 17: (p electrode), 
t8: (n electrode) 



(54) METHOD FOR DETECTING LIGHT DATA PULSE TRAIN 

(11) 5-100256 (A) (43) 23.4.1993 (19) JP 

(21) Appl. No. 3-239152 (22) 8.10.1991 

(71) CANON INC (72) MASAAKI SHIBATA(l) 

(51) Int. CP. G02F1/35 

PURPOSE: To provide the light data pulse train detecting method which can 
detect an ultrahigh speed light data pulse train in real time without being lim- 
ited by an electric response speed. 

CONSTITUTION: Reference light pulses 1 and the light data pulse train 2 are 
made into sheet beams 6 and 7 through a collimator lens 3 and separated into 
an upper and a lower part in an (x)-axial direction. The light data pulse train 
is reflected by brazed grating 5, but the wave fronts slant because of a differ- 
ence in optical path length to cause time delay at both ends of the sheet beams. 
The optical path lengths of the reference pulses 6 and light data pulse train 
7 are adjusted to match the wave fronts and they are made incident on a 
nonlinear optical medium 9 from a linear lens 8. Remarkable nonlinear optical 
effect is generated at the position where the individual wave fronts of both 
the light pulses are made incident on the medium 9 at the same time and output 
light affected by the nonlinear optical effect is detected as a space pattern 
by a photodetector array 10. As a result of the nonlinear optical effect, the 
generation position and modulation position of the output light correspond 
to time intervals of the individual pulses of time series data pulses, so the 
time series signal can be detected as the data pattern of the space train. 
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(54) ULTRAHIGH-SPEED Ot^TAL- WAVEFORM MEASURING METHOD^ 
(11) 5-72047 (A) (43) 23.3.1993 (19) JP 

(21) Appl. No. 3-229249 (22) 10.9.1991 

(71) RES DEV CORP OF JAPAN (72) MAKOTO IKAMI(l) 
(51) Int. CI 5 . GOU11/00 

PURPOSE: To obtain an ultrahigh-speed-optical-waveform measuring method 
for light pulses from 100 fs to 100 ps and the like based on a new principle, 
which does' require probe-pulse sweeping, at a low cost without time resolution 
being restricted by electronics. 

CONSTITUTION: A measuring time waveform is cast into a diffraction grating 
G. The diffracted light at the specified order other than O order undergoes 
Fourier transformation with a lens L, in space. The phase term is eliminated 
by light mixing with probe-light pulses in nonlinear material N. After the elimi- 
nation of the phase term Fourier transformation is performed with a lens L 2 
again in space. The measuring time waveform is read out as a space pattern, 
which is anlogous to the waveform. 




* (54) TEMPERATURE MEASURING PROBE AT LOWER PART OF BLAST 

I' FURNACE 

1 * (11) 5-72048 (A) (43) 23.3.1993 (19) JP 

i * (21) Appl. No. 3-258539 (22) 9.9.1991 

t i V (71) KAWASOU DENKI KOGYO K.K.(l) (72) TSUTOMU OKADA(6) 
(51) Int. CP. G01Kl/08,G0lK7/02 

PURPOSE: To obtain a probd, which satisfies safety, simplification of a structure, low cost, 
easy manufacture and mechanical strength in a non-water cooling heat insulating mechanism 
in order to measure the temperature of the lower part of a blast furnace. 
CONSTITUTION: This probe is constituted of the parts having the following structures. An 
inner pipe. 7 comprises heat .. insulating matertial such as paper. A tube-shaped body; 6 of 
probe is constituted of the laminated structure of the inner pipe 7 and an outer pipe 8 compris- 
ing heat resisting metal material. A temperature measuring means 9 is made to protrude 
to the tip of the body 6 and fixed. A proterting cap 10 is attached to the tip part of the 
probe body 6 so that the cap is freely attached and removed and surrounds the temperature 
mesuring means 9. The temperature measuring means 9 is constituted of a thermocouple 
13 housed in a U-shaped protecting pipe 12 and a supporting body 14 comprising an insulator 
which supports the thermocouple 13. The supporting body 14 is inserted into the probe body 
6. The tip part of the probe body 6 reaches the supporting body 14 through the tip surface 
of the probe body 6 from the outer surface of the outer pipe 8. The tip part is sealed with 
a sealing material 24 in an airtight mode. The protecting cap 10 is externally applied around 
the outer surface region of the tip of the probe body 6 so that the cap is freely attached 
and removed. 




(54) TEMPERATURE DETECTING SENSOR 
(11) 5-72049 (A) (43) 23.3.1993 (19) JP 

(21) Appl. No. 3-235939 (22) 17.9.1991 
(71) HITACHI LTD (72) HIRONOBU OGATA(l) 
(51) Int. CI 5 . G01K7/02,G01K7/00 

PURPOSE: To obtain excellent electric insulation all the time even if the tempera- 
ture of the surrounding part becomes abnormally high by providing spacers 
of inorganic material such as ceramics at the connecting part of a thermocouple 
and the connecting part of each element wire of a compensating conductor. 

CONSTITUTION: A stainless steel flange 3 is coupled with a stainless steel protect- 
ing pipe 1, welded and fixed. Spacers 10 and 11 made of inorganic material, 
such as ceramics are provided for element wires 2 of a thermocouple. Spacers 
12 and 13 are provided for element wires 5 of a compensating conductor. There- 
after, the. element , wires. 2 are inserted into the spacer 12, and the element wires 
5 are inserted into the spacer 11, respectively. The element wires 2 and the 
element wires 5 are connected with silver solder between the spacer 11 and 
the spacer 12. After the connection, the stainless steel protecting pipe 6 is made 
to pass, the protecting pipe 6 is compressed into the flange 3 and the flange 
3 and the protecting pipe 6 are welded and fixed. After the welding, a sensor 
attaching and fixing bolt 4 is provided. The end part of the protecting pipe 
6, which is not welded, is mechanically tightened. When the spacers of the 
inorganic material are provided, excellent electric insulation is always obtained 
even if the temperature of the surrounding part becomes abnormally high. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Iternational application No. 
PCT/JP 00/01816 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-4 



1-4 



1-4 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Claims 1 to 4 

Conversion of a temporal signal to a two-dimensional 
spatial signal by temporal -spatial conversion and 
temporal -frequency conversion is known from sources such 
as Documents 1 and 2, and Document 3 discloses temporal - 
spatial conversion executed using the phase-matching 
conditions of SHG. A person skilled in the art could 
easily conceive of the invention described in Claims 1 to 
4 by applying the invention disclosed in Document 3 to the 
temporal-spatial conversion method disclosed in Documents 
1 and 2. Therefore, the invention described in Claims 1 to 
4 does not involve an inventive step. 



Document 1: T. Konishi, et al . , "Jikuu kan Hikari Jouhou 
Shori : II -1 Jigen Jikan Shingou -» 2 Jigen 
Kuukan Shingou Henkan," Extended Abstracts, 
No. 3, 45 th Meeting of Ouyou Butsuri Gakkai 
Kankei Rengou (March 1998), p. 993, 30p-C-l 

Document 2: Y. Ichioka, et al . , "Temporal-spatial optical 
information processing," Proceedings of SPIE, 
Vol. 3137, Photorefractive Fiber and Crystal 
Devices: Materials, Optical Properties, and 
Applications III (July 1997), pp. 222-227 
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ternational application No. 



PCT/JP 00/01816 



Document 3: P.C. Sun, et al . , "Femtosecond pulse imaging: 
ultrafast optical oscilloscope," Journal of 
the Optical Society of America A, Vol. 14, 
No. 5 (May 1997), pp. 1159-1170 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



nfcernational application No. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The "spatial frequency filtering" described in Claim 
3 is not sufficiently defined in the description. 

The correspondence between the 11 single -dimension 
Fourier transform optical system" described in Claim 4 and 
the constitution described in Claim 1 is unclear. 
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